Introduction
Most children born with congenital heart disease (CHD) are now expected to survive into adulthood. Indeed, the prevalence of adult congenital heart disease (ACHD) worldwide has exceeded that in the paediatric population [1] . The majority of patients would have undergone surgical or catheter interventions, often multiple, before reaching adulthood and, in several cases, further procedures are required in adulthood to correct haemodynamically significant residual lesions or manage cardiac arrhythmias. The importance of lifelong follow-up is well-recognised and specialist care is established in most countries [2] . These trends have led to an increasing interest in the investigation of long-term psychological functioning, social aspects, perceived health status and quality of life of adult CHD survivors [3] . A number of studies have focused on employment and education, with most suggesting a negative impact imposed by CHD, albeit to varying degrees [4] [5] [6] [7] [8] [9] [10] .
In Malta, epidemiological studies were carried out on the paediatric CHD population in the 1990s [11] , but no studies dedicated to adult patients were performed until 2013, when the first large-scale ACHD research protocol was approved. The main aims of this protocol were to investigate the uptake of lifestyle habits, social functioning and quality of life among International Cardiovascular Forum Journal 8 (2016) DOI: 10.17987/icfj.v8i0.283
Maltese patients under clinical follow-up and to determine how these compared with findings reported in the literature by other ACHD centres. Findings regarding lifestyle habit uptake were recently published [12] . The study being reported in this paper investigated the potential impact of living with CHD on two specific aspects of social functioning in Maltese patients, namely educational achievements and employment.
Malta has a population of around 425,000. The educational system is based in the main on the British system. Primary education is provided between ages 5 and 11 years, followed by secondary education till age 16 years, post-secondary education for 2 years till age 18 years and subsequently tertiary education. School attendance is compulsory up to the age of 16 years.
There are 3 categories of schools -state, private and church -which cater for education up to post-secondary level. State schools are free for all students. There is one main university which is publicly funded and free for Maltese students reading their first degree [13] . The majority of students obtain their first university degree by the age of 25 years. In 2013, the employed population in Malta was estimated at just over 175,000 and the unemployment rate was 6.4% [14] .
The birth rate is 9.5/1000 and the incidence of CHD is 8/1000 live births, which is similar to that in the rest of Europe [11] . The Maltese healthcare system is funded through taxation and national insurance, and specialised services are provided in one main teaching hospital. For questions regarding education, participants were asked to state the highest level of education they had completed at the time of answering the questionnaire. The term "postsecondary education" refers to courses of study at this level completed in any institution, while "tertiary education" refers to university-level diplomas, certificates or higher degrees. At the time of comparing tertiary-level education between the 2 cohorts, only those subjects aged 25 years and over, and thus likely to have finished at least a first university degree, were assessed. The term "employed" is used to identify those subjects that had a paid job, whether full-or part-time, at the time of data collection. The occupation terminology used in the patient questionnaire was the same as that of the EHIS 2008 questionnaire and divided occupations into 10 categories, in line with internationally-recognised classifications [16] . During data analysis, occupations were grouped into 2 larger categories, namely the higher-skilled and lower-skilled. Higher-skilled occupations included those at managerial level, professionals, technicians or associate professionals, clerical support workers and service and sales workers. Lower-skilled occupations included agricultural, forestry and fishery workers, craft workers and workers in related trades, plant/machine operators, assemblers and drivers, construction workers, cleaners, refuse workers and members of the armed forces.
A first analysis compared educational achievements and employment between all the subjects in the 2 cohorts. A second analysis was subsequently performed based on subject sex with educational achievements and employment in male and female ACHD patients being compared with those of sex-matched general population controls. A sub-analysis was also carried out within the ACHD cohort, comparing education and employment in patients with mild congenital heart lesions with those reported by subjects with moderate/severe disease. CHD severity was classified in accordance with the recommendations of the 32nd Bethesda Conference. [17] . It was felt more appropriate to group moderate CHD lesion patients with those with severe disease based on similarities in frequency of clinical follow-up, and number and complexity of past cardiac procedures. The term 'cardiac procedures' refers to any cardiac operations or interventions directly related to the congenital heart lesion, and includes catheter structural interventions (e.g. percutaneous ballooning, stent or valve deployment), electrophysiological studies and radiofrequency ablation for arrhythmias and implantation of permanent pacemakers and implantable cardioverter-defibrillators.
Statistical methods
Categorical variables were analysed using Chi-squared tests.
Fisher's Exact test was applied in the case of smaller sample sizes. Only 2x2 contingency tables were applied during statistical analysis in view of the small absolute number of participants in the ACHD cohort, and in an attempt to avoid further reducing the number of subjects in certain sub-categories. Mann-Whitney U test was used to compare subject age and number of cardiac procedures between the 2 sub-categories within the ACHD cohort, after the Shapiro-Wilk test determined a nonnormal distribution of values in both variables. All analyses were performed using SPSS 21 (IBM ® SPSS ® 21, SPSS Inc., Chicago IL, USA). Statistical significance was defined as p≤0.05.
Results
One hundred and twenty-five of the 162 ACHD patients approached (77.16%) answered the questionnaire. Sixty-five participants (52.00%) were male and mean age was 30.64 ± 12.80 years. The general population cohort consisted of 372 subjects (192 males (51.61%); mean age 30.56 ± 13.06 years). Nineteen ACHD patients (15.20%) had mild CHD lesions, 85 had lesions of moderate complexity and 21 patients had severe lesions, with a composite moderate/ severe disease sub-category made up of 106 patients (84.80%). Only a minority of patients (14/125, 11.20%) had not undergone cardiac procedures by the time of data collection. Patients in the mild disease category were significantly younger and, as expected, had undergone significantly less cardiac procedures. The characteristics of the patients in the ACHD cohort are summarised in Table 1. Table 2 summarises the different congenital heart lesions represented in the ACHD cohort.
There were no significant differences in educational achievements between subjects in the two cohorts and, similarly, no differences based on sex (Table 3 ). There were also no statistically significant differences in the number of employed subjects in the 2 cohorts. Furthermore, the majority of working subjects in both cohorts were employed on a fulltime basis. Although, within each cohort, the percentage of employed females was lower than that for males, and there were less full-time working women compared to males, again, there were no significant differences between sex-matched subjects in the two cohorts. However, there was a significant difference in the occupation types between the two cohorts, with significantly more ACHD subjects having higher-skilled jobs (ACHD 82.14% vs general population 67.46%; p=0.01). Further analysis by sex showed that this difference applied only for males, with 78.72% of ACHD male subjects having a higherskilled job compared to only 56.49% of the general population males (p=0.01). Occupation types in females of the two cohorts were comparable (Table 4) . Educational achievements and employment types and working patterns were comparable between ACHD patients with mild disease and those with moderate/severe disease (Table 5) . Chi-squared test was applied to analyse sex distribution while Mann-Whitney U test was used to compare age and number of cardiac procedures between participants in the two sub-categories. Patients with moderate/severe disease were significantly older and had undergone significantly more cardiac procedures compared to those with mild disease. Sex distribution in the 2 sub-categories was similar. Statistically significant differences are shown in bold. Abbreviations: VSD = ventricular septal defect; AoV = aortic valve; ASD = atrial septal defect; UVH = univentricular heart; TGA = transposition of great arteries; conduit = repair involving a conduit; CoA = coarctation of aorta; PS = pulmonary stenosis; AVSD = atrioventricular septal defect; ToF = tetralogy of Fallot; SAS = subaortic stenosis; RVOTO = right ventricular outflow tract obstruction; SVD = sinus venosus defect; TAPVD = total anomalous pulmonary venous drainage [18, 19] . It would thus be reasonable to postulate that CHD could impact negatively on educational achievement and employment, particularly in patients with more complex disease and those needing multiple cardiac procedures.
The majority of ACHD patients included in our study cohort had undergone at least one cardiac procedure by the time they answered the questionnaire. One hundred and two of the 125 patients had undergone at least 1 cardiac procedure before the age of 16 years, with 33 of these patients (26.40% of the total cohort) having undergone 2 procedures or more. Both the number of cardiac procedures had before the age of 16 years and until data collection time were significantly higher among patients with moderate or severe disease compared to those with mild lesions as summarised in Table 1 .
Despite the above clinical characteristics, patients in the ACHD cohort demonstrated educational achievements comparable to those of age-and sex-matched general population subjects, as assessed by level of education completed at time of questionnaire answering (Table 3) . Similarly, our patients' clinical background did not appear to interfere with their employment or work pattern (Table 4) . Interestingly, we found a significantly higher number of ACHD patients involved in higher-skilled occupations compared to general population subjects, with further analysis by sex showing this difference to be restricted to male subjects. One possible explanation for this difference could be the fact that, as a group, higher-skilled occupations tend to involve less strenuous physical exertion than lower-skilled jobs. They might thus be seen as safer by ACHD patients and their parents. A potential reason for this difference being observed only in male subjects is the fact that Maltese males appear to be more often involved in lower-skilled jobs than females. In fact, only 56.49% of general population males in our study had a higher-skilled job compared to 84.69% of females. Side-by-side analysis of ACHD Chi-squared test was used to compare employment between ACHD and general population subjects. Statistically significant differences are shown in bold.
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patients with mild and moderate/severe disease demonstrated no difference in education, employment, work pattern or occupation type despite patients in the moderate/severe disease group having undergone more cardiac procedures.
A literature search revealed only one other study from Helsinki, Finland with findings similar to those emerging from our study. In 2003, Nieminen et al compared data about psychosocial factors, including employment and educational level, in 2896 operated ACHD patients who answered a mailed questionnaire, with general Finnish population data and found no significant differences in educational and employment level [10] . All the other studies reported varying degrees of disadvantages for employment and/or educational achievements for ACHD patients, especially those with more complex disease.
Three studies in particular had a study design very similar to the one performed in Malta. In a cross-sectional study from 2002, Kamphuis et al from Leiden, Netherlands, 156 ACHD patients (80 with mild disease; 76 with severe disease) that had been randomly selected from hospital archives completed a selfreporting questionnaire on employment and handicaps. After comparison with reference data, the authors reported reduced job participation among their patients with complex CHD compared to those with mild disease and the general population [4] . In a similarly designed study performed by another Dutch team in 2012, Zomer et al reported social disadvantages, with lower education and higher unemployment rates in a cohort of 1496 ACHD patients taken randomly from the Dutch national ACHD registry, CONCOR, when compared to a reference group of 6810 unaffected subjects provided by the Utrecht Health Project, with findings applying across all disease severities [5] . More recently, Karsenty et al from Toulouse in France compared educational level and employment in 135 consecutive ACHD patients under clinical follow-up based on lesion complexity as per Bethesda Conference classification [17] and observed lower educational level in the complex and moderate groups and significantly higher unemployment rates among patients in the complex group [6] . A main difference between these three studies and the one conducted in Malta is the more even distribution of disease complexities and higher representation of patients with mild disease (Karsenty et al 45.20%; Zomer et al 46.00%; Kamphuis et al 51.28%).
In 2009, Geyer et al from Hannover in Germany reported their findings on a study that investigated employment solely in operated ACHD patients. Three-hundred and fourteen patients were compared to 1165 randomly-selected controls. The severity of disease was classified differently using two methods, one based on type of surgery (curative, reparative or palliative) and another using New York Heart Association. Full-time employment was noted to decrease with increasing disease severity, though this applied only to male patients, while work patterns in operated females was not significantly different from that of general population subjects [7] . Bygstad et al from Aarhus in Denmark reported findings of a study in 2012 that concentrated exclusively on adult males with repaired tetralogy of Fallot. Sixty-eight study patients answering a questionnaire were compared to 32 healthy men as well as 40 women who had undergone tetralogy of Fallot repair surgery in the same period as the male study subjects. Though males with repaired tetralogy of Fallot had similar education levels to males from the general population, they showed lower employment rates [8] .
Finally, in a study by Crossland et al from Newcastle in the United Kingdom, the findings from a questionnaire interview carried out by a trained nurse on 299 ACHD patients were compared to those from matched controls (patients' friends that answered the same questionnaire). Again, ACHD patients were noted to be at a disadvantage with regards to employment with significantly more patients being unemployed at the time of the interview and more having been unemployed for more than a year compared to matched controls. Severity of CHD did not appear to affect unemployment rates [9] .
Although the reasons for the differences between our findings and those originating from several other European countries with similar cultural and educational backgrounds are as yet unclear, our study sheds a positive light on the long-term social functioning of ACHD patients across all disease severities. With the increasing complexity of cardiac lesions coming through to adolescence and adult life, education and career counselling during the transition process is likely to play an even more important role in ensuring that the encouraging trends reported above are maintained not only in Malta, but also in other countries.
Limitations
The number of ACHD patients included in this study was mainly limited by Malta's small population. Due to the study design and the nature of the data collection process, the authors had no control on the characteristics of the patients answering the questionnaire. As a consequence, our ACHD cohort had a much smaller representation of patients with mild disease. In itself, this is not unexpected, considering that patients with mild lesions usually require far less frequent clinical follow-up than those with more complex disease, often in the range of every two to three years, as per international guideline recommendations [20] . Also, this study included only ACHD patients that were under active clinical follow-up at the time of data collection. This process mainly excluded patients with mild CHD who were formally discharged from follow-up, as considered treated, together with a minority of patients who still warranted clinical attention but who had been lost to follow-up. As a result, at the end of the data collection phase, our ACHD cohort had a higher proportion of patients that had undergone more cardiac procedures and that were more likely to have limiting symptoms secondary to their heart disease. In turn, this had the potential of negatively skewing the overall educational achievements and employment of the ACHD cohort. Ultimately, the fact that, despite a higher number of patients with moderate or severe disease than other reported studies, our ACHD patients still had comparable educational levels and employment to the general population, helps re-inforce our positive findings.
Although the questions answered by general population subjects and ACHD patients were the same, the data collection process was different: EHIS participants answered the questionnaire during face-to-face interviews while ACHD patients had to fill in their own questionnaire. At the time of inception of this study, this difference was discussed with the Department of Health Information and Research team responsible for administering EHIS 2008, and it was felt that it would not affect the validity of the study. The fact that ACHD patients were expected to answer their own questionnaires could have introduced bias by selecting out patients with poor literacy and low educational achievements. However, none of the 37 patients that turned down participation did so due to inability to answer the questionnaire.
Conclusions
Despite the complexity of several congenital heart lesions and the multiple cardiac procedures often required from an early age and often undertaken in foreign institutions, Maltese patients demonstrate educational achievements and employment on a par with general population peers. These results are particularly encouraging, especially when compared to those from similar studies published in the international literature. They also help send a positive message to parents and carers of children diagnosed with CHD and to those professionals and policy makers involved in the organisation and provision of care for these patients.
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